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Abstract
Within different extract of Goniothalamus sesquipedalis the evaluation of anthelmintic and insecticidal
activity conducted in present studies. For anthelmintic activity, selected animal was Pheretima posthuma
for testing while 25, 50, 100 mg/ml concentrations of specimen were tested in the bioassay, from which
time of paralysis and time of death of worms were estimated. Assay of insecticidal action was executed
against Sitophilus oryzae to assess the mortality rate. MEE, EE, ACE, CHE, PEE and NHE extract were
there for the activity determination. In anthelmintic study, extract exhibition and activity in dosedependent manner showing higher the concentration, faster the effect. Extract of EE, PEE, CHE and
MEE in case of 100 mg/ml concentration showed its paralytic effect followed by death within a short
period of time among which EE extract gave the best result which only took approx. 22.33 minutes to
show paralytic effect and 33 minutes for death occurrence. In insecticidal activity, all extracts showed
efficacious activity with 100% mortality of rice insects Sitophilus oryzae at 80 mg/ml concentration in
24hrs, proving the activity also followed dose dependent pattern. 80% mortality rate observed in case of
80 mg/ml concentration of ACE extract in 12 hr whereas MEE, CHE and NHE extracts showed 60 % and
PEE showed 70% mortality rate in treated rice insects. The present study shows that all the extracts of
Goniothalamus sesquipedalis are found to retain anthelmintic and insecticidal activities.
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Introduction
Plants are considered as wellspring of solution for a huge number of years. In various ailments
plants and phyto-item keep an essential job in the treatment. Medication disclosure from plants
is finished by different strategies like; herbal, ethnobotanicals, phytochemical and natural and
concoction detachment which are multi-disciplinary methodology. Be that as it may, in spite of
these perceptions, approximately 80% of the world’s inhabitants’ issues are treated by
restorative home grown sedate for their essential wellbeing care [1]. These days the events of
parasitic diseases are expanding widely. In spite of having various anti-infection agents
accessible to experience diseases, anti-infection agent obstruction has constrained its
utilization. Accordingly an elective alternative can be phytotherapy to beat nematodes. In the
meantime, to attack distinctive pathogenic organism's therapeutic plants can be a potential
decision to vanquish irresistible infections [2]. This plant Goniothalamus sesquipedalis lies
under the family Annonaceae. In this way, the extracts of Goniothalamus sesquipedalis was
utilized to decide the insecticidal and anthelmintic property of the plant.
Materials and methods
Collection of the plant: The plant Goniothalamus sesquipedalis was collected from the local
area of Chottogram, Bangladesh in the month of June, 2017. The plant was freed from
materials like dust, dirt, polen. Then the plant was identified by Scientific Officer, Bangladesh
National Herbarium, Mirpur, Dhaka and a voucher specimen has been deposited
(DACB:42,930) for further reference.
Extraction of plant material: The plant parts were dried under sun for a few days and finally
oven dried to remove all the moisture content. Then the plant parts were crushed to coarse
consistency. The coarse plant parts were extracted in a decreasing polarity order.
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The coarse plant material (900g) was taken and soaked with
1500 ml of methanol for 3 consecutive days at 25ºC. The
extract was filtered and the filtrate was kept for further
extraction. In the same manner the residue was soaked in
different solvents by polarity decreasing order.
Methanol > Ethanol > Acetone > Chloroform > Petroleum
ether > n-hexane
For every case, the extract was preserved and solvent
evaporation was done by using rotary evaporator. Finally, all
the extracts of Goniothalamus sesquipedalis was kept under
laminar airflow for protecting it from any type of
contamination.

Goniothalamus sesquipedalis sample solution was prepared at
(2.5, 5, 10, 20, 40, 50, 60, 70, 80 mg/ml). Now in every
respective petri dish the prepared sample solutions were
poured into the lower part of it and kept for a few moments
for it to dry out. Then insects were released in each of the
treated petri dish. A control petri dish was also kept in the
similar manner. Soon performing all the steps mentioned
above, the petri dishes were kept in a sealed environment for
the observance of the insecticidal activity. The mortality was
observed first at 30 minutes and then after 12 and 24 hours of
exposure. After 24 hours the data was recorded. For the
verification of the movement and death of insects, a simple
microscope was used. In some cases hot needle was taken
closer to the insect bodies (without movement) for the
confirmation of death. Recovery of the insects if occurred was
also taken into consideration. The mortality rates of Sitophilus
oryzae adults were corrected by the Abbott’s formula [22].

Drugs and chemicals: Albendazole was assorted from
Eskayef Bangladesh Ltd.; 0.9% sodium chloride solution
(Normal saline) was purchased from IBN SINA
Pharmaceutical Industry Ltd., Bangladesh and other reagents
were of analytical grade.

% of Mortality = [Ca –Ta / Ca] x 100
Earthworms and Insects: Pheretima posthuma (P.
posthuma), a species of adult earthworm has pretty high level
of semblance with the human intestinal round worm parasite
from anatomical and physiological point of view. Which lead
to choose this particular earth worm for the evaluation of in
vitro anthelmintic activity. Mohakhali area of Dhaka,
Bangladesh were chosen for the collection of the adult
earthworms and moist soil was preferred as collection site. All
kinds of fecal matters were removed using saline water. The
earthworms were of 3-5 cm in length and 0.1-0.2 cm in width
as per in size. A very known and communal rice weevil,
Sitophilus oryzae (S. oryzae), was collected from a local rice
godown Bangladesh for detecting the insecticidal activity of
Goniothalamus sesquipedalis. For the insect collection, old
rice were preferred.

Where,
Ca = No. of live control insects after treatment
Ta = No. of live test insects after treatment
Statistical Analysis: All assays were performed in triplicate
under strict aseptic conditions to ensure consistency of all
findings. For each extract triplicate data was taken and the
final data was taken by the triplicate data’s mean ± SD
(Standard Deviation), which was analyzed by Microsoft
excel. The bar diagram was designed using Prism software.
Results and discussion
Anthelmintic activity: Although there has been a remarkable
advancement in the field of human medicines observed, still
several infectious diseases triggered by viruses, bacteria,
fungi, parasites, insects, rodents and helminthes are becoming
a threat to communities’ well-being. To be more specific
developing countries are at higher risk for their persistence.
Exclusively, children and teenagers are susceptible to
infectious diseases. The comparative anthelmintic drug
resistance incidence has led to the increasing demand of the
natural anthelmintic as potential substitute for diseases
management [23, 24]. The present study demonstrates the
anthelmintic activity of the plant extract of Goniothalamus
sesquipedalis using adult earthworms because of high level of
semblance with the human intestinal round worm parasite.
When the earthworms (Pheretima posthuma) were exposed to
the Goniothalamus sesquipedalis extract, they started
gradually losing their motility by providing stimulant effect
primarily.
Ultimately, dose-dependent paralysis was observed followed
by occurrence of death in each crude extract containing 25, 50
and 100mg/ml. Table 1 represents the effects of
Goniothalamus sesquipedalis in different extracts. The extract
denoted anthelmintic activity in dose-dependent manner
describing higher concentration of each extract exhibited
paralytic effect much earlier and resulted in death within a
short period of time. As per the data denoted in Table 1, it
reflects that at 25mg/ml concentration in all extracts (MEE,
EE, ACE, CHE, PEE and NHE) the time for paralysis and
ultimately the time required for the death worms took more
time comparing to 50 and 100mg/ml concentration. The
standard reference, albendazole showed strong anthelmintic
action. As a whole, different extracts of Goniothalamus
sesquipedalis showed anthelmintic activity in a dose-

Anthelmintic activity: Development of anthelmintic
resistance in helminthes reported in a number of countries
gives a clear indication that control programs based
exclusively on their use are not sustainable [11-15]. The
development of integrated programs to control helminths is
vital, but such control programs require viable alternatives to
the use of anthelmintics [16]. Pheretima posthuma, an adult
earthworm was chosen for the dtermination of anthelmintic
activity. For every particular extract of Goniothalamus
sesquipedalis sample solution was prepared at 25, 50 and
100mg/ml concentration in normal saline water and for each
concentration approximately six similar size of earthworms
(Pheretima posthuma) were placed in each beaker containing
50ml of above test solutions of extract. As a reference
standard, Albendazole (10 mg/ml) was used and normal saline
water as control. Solutions of each concentration was freshly
prepared just before conduction the experiment. The time
required for the paralysis was noted when there was no
movement from the worms despite these being shaken
vigorously [17]. Time for death of worms were recorded after
ascertaining that worms neither moved when shaken
vigorously nor when dipped in warm water (50ºC).
Insecticidal activity: Insecticidal activity of many plants
against several insect pests has been demonstrated [18-20]. Yang
and Tang (1988) reviewed the plants used for pest insect
control and found that there is a strong connection between
medicinal and pesticidal plants [21]. For beginning the surface
film activity test petri dishes of 60 mm were taken for the
extract and their replication. For every particular extract of
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dependent manner [24]. Previous phytochemical screening
reported extract in different extracts of Goniothalamus
sesquipedalis contain carbohydrates, tannins, flavonoids,
proteins, alkaloids and [25]. Tannins being polyphenolic
compounds are known to have anthelmintic activities. The
reports on the anthelmintic effect of tannins is due to binding
of tannins to free proteins in the gastrointestinal tract of host

animal or glycoprotein on the cuticle of the parasite and may
be responsible for death [26]. Secondary metabolites like
flavonoids also possesses anthelmintic activity but their exact
mechanism is yet to be known [27]. So the presence of tannins
and secondary metabolites like flavonoids presence in the
extract of Goniothalamus sesquipedalis produced similar
anthelmintic effects.

Table 1: Effect of different extracts of Goniothalamus sesquipedalis on Pheretima posthuma
Group
Control
Standard
MEE

EE

ACE

CHE

PEE

NHE

Dose (mg/ml)
20ml
10
100
50
25
100
50
25
100
50
25
100
50
25
100
50
25
100
50
25

No. of worms
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Time taken for paralysis
--28.33±1.15
27±2.64
32.66±1.52
51.33±1.52
22.33±2.08
43±2.64
46.66±3.21
31±2
39.33±1.52
50.66±2.51
23.66±4.72
35.66±3.05
44.33±1.15
31.33±2.08
37.66±1.15
44±1
23.66±3.05
34.66±4.04
47.66±0.57

Control group received saline water 20 ml, standard group
received Albendazole10 mg/ml and test groups MEE, EE,
ACE, CHE, PEE and NHE were treated with 25, 50 and 100
mg/ml of the extracts respectively. MEE= Methanol extract,

Time taken for death
--35±1.73
43.33±2.52
55±2.65
72.66±1.15
33±2
63.66±3.51
75.66±4.50
46.33±2.30
52.33±3.05
70.66±2.52
32±2
47.33±1.53
55.33±2.52
40.33±1.53
55.66±2.52
62.33±1.15
34.33±2.52
47.66±1.53
62±2.65

EE= Ethanol extract ACE = Acetone extract, CHE=
Chloroform extract, PEE = Petroleum ether extract, NHE= nhexane extract.
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Fig 1: Graphical presentation of time vs. occurrence of paralysis

Fig 2: Graphical presentation of time vs. occurrence of death

Insecticidal activity: A major interference in the use of
insecticides are resistance developed by insects to fight
against diseases due to its fewer efficacies. So a potent
substitution can be natural insecticides prepared from plants
since they contain several bioactive chemicals [28]. The present
study demonstrates the insecticidal activity of the plant extract
of Goniothalamus sesquipedalis against rice induced insect
named Sitophilus oryzae. For every particular extract of
Goniothalamus sesquipedalis sample solution was prepared at
(2.5, 5, 10, 20, 40, 50, 60, 70, 80 mg/ml) and for evaluation
was observed for 12 and 24hr. Among all the extracts, ACE

showed the highest mortality (80%) whereas MEE, CHE,
NHE extracts provided % percentage of mortality of (60%)
and PEE (70%) at 80mg/ml in 12 hours (Table 3). After 24
hours, at 80 mg/ml in all extracts exhibited 100% (Table 3).
The mortality of the insect was found to be concentration
dependent. It is observed that the carbohydrates, saponins,
phytosterols, phenols, flavonoids and tannins are having
mosquito larvicidal activity [29]. So the presence of tannins
and secondary metabolites like flavonoids presence in the
extract of Goniothalamus sesquipedalis plant may describe
the toxic effects on the insects.

~ 32 ~

Journal of Medicinal Plants Studies

Table 2: Insecticidal activity of Goniothalamus sesquipedalis On S. Oryzae (Death of Insects)
Sample Conc mg/ml

No. of insect taken

2.5
5
10
20
40
50
60
70
80

10
10
10
10
10
10
10
10
10

No. of Insects Dead
MEE
EE
ACE
CHE
PEE
NHE
12 hrs 24 hrs 12 hrs 24 hrs 12 hrs 24 hrs 12 hrs 24 hrs 12 hrs 24 hrs 12 hrs 24 hrs
0
1
0
0
0
1
1
3
0
2
0
0
1
1
1
0
0
2
1
3
1
2
0
2
1
3
1
3
2
4
2
4
2
3
1
3
2
4
2
3
3
5
3
4
2
4
3
4
2
5
2
6
5
6
4
6
3
5
3
4
3
5
3
6
5
9
6
7
5
6
3
6
4
8
3
7
9
10
6
8
6
7
5
7
5
7
5
10
10
10
7
8
6
8
5
10
6
10
5
10
10
10
7
10
7
10
6
10

Table 3: Insecticidal activity of Goniothalamus sesquipedalis On S. Oryzae (% of Mortality)
Sample Conc mg/ml
2.5
5
10
20
40
50
60
70
80

MEE
12 hrs 24 hrs
0
10
10
10
10
30
20
40
20
50
30
50
40
70
50
80
60
100

EE
12 hrs 24 hrs
0
0
10
0
10
30
20
30
20
60
30
60
30
70
50
100
50
100

% of Mortality
ACE
CHE
12 hrs 24 hrs 12 hrs 24 hrs
0
10
10
30
0
20
10
30
20
40
20
40
30
50
30
40
50
60
40
60
50
90
60
70
90
100
60
80
100
100
70
80
80
100
70
100

Conclusion
The present study indicates the different plant extract of
Goniothalamus sesquipedalis possess varying degree of
anthelmintic activity and toxic principles with presence of
insecticidal activity. The anthelmintic study shows, the
acetone extract provides the fastest paralysis effect (22.33
minutes) followed by the fastest death time (33 minutes) in
100 mg/ml concentration. Whereas chloroform and n-hexane
extract provides the slowest paralysis time and death
occurrence time 100 mg/ml concentration. The insecticidal
study demonstrates that the acetone extract provides the
highest % percentage of mortality of 80% in 12 hours at 80
mg/ml concentration comparing with the other extract.
Whereas MEE, CHE, NHE extracts provided % percentage of
mortality of 60% and PEE 70% in 12 hours at 80 mg/ml
concentration. All the extract provided 100% mortality in 24
hours at 80 mg/ml concentration. Therefore, the observed
biological activities can play a great role for further detailed
investigation of other particular activities of different plant
extracts to signify the research on medicinal plants.
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